-2 ·s -1 in photosynthetic photon flux. Crops were supplemented with 0, 100, 200 and 300 mg·L -1 fertilizer solution based on N content; the concentrations of all other essential nutrients were adjusted to provide equal ratios of these nutrients. During cultivation, samples of recycled nutrient solution were collected each week and analyzed for pH, electrical conductivity (EC) and nutrient concentrations. The growth measurement of above ground tissue and root medium analysis for chemical properties were conducted five weeks after transplantation. The increase in fertilization levels from 0 to 300 mg·L -1 resulted in a linear increase in fresh and dry weights. Of the 100, 200, and 300 mg·L -1 treatments, the 300 mg·L -1 treatment induced the highest pH and EC in the recycled nutrient solutions. The changes in the NO 3 -N, Ca, Mg, and SO 4 -S concentrations had a similar effect on the EC in the recycled nutrient solution. When upper, middle, and bottom parts of the root medium were analyzed five weeks after transplanting, the differences of ECs between the upper and bottom parts were greater as post-planting fertilizer concentrations became get lowered. The pH of the upper part of the root medium were 0.1-0.3 units higher than the pH of the bottom parts, suggesting that alkaline salts such as Ca and Mg accumulated in the upper parts of medium. The concentration of NO 3 -N in the upper root medium was 2.5 times as high as bottom part when supplemented with 200 mg·L -1 fertilizer, but the differences between the upper and bottom parts of the medium decreased with the 300 mg·L -1 fertilizer treatment. The increase in fertilization level resulted in a drastic decrease in PO 4 -P and SO 4 -S concentrations in the upper part of the root medium, but these nutrient concentrations did not significantly decrease in middle and bottom parts of the medium. These results indicate that nutrients accumulate in the upper part of root medium and the composition of the nutrient solution can vary when crops are cultivated using sub-irrigation techniques. , KNO 3 0.6g·L 
, KNO 3 0.048g·L
, KH 2 PO 4 0.003g·L (Fig. 4) . 상토 상부에 무기염이 집적되는 정도는 개별 무기원소의 이동성과 밀접한 관련이 있다고 생각 한다. Raviv and Lieth(2008) 
